The molecular structure of the title compound, C 13 H 18 N 4 O 3 S, (systematic name: ethyl N-{2-[4-(dimethylamino)benzoyl]-hydrazinethiocarbonyl}carbamate) is stabilized by intramolecular N-HÁ Á ÁO C hydrogen bonding arranged in an S(6) graph-set motif. In the crystal, inversion dimers connected via intermolecular N-HÁ Á ÁS C hydrogen bonds [R 2 2 (8) graph-set motif] form sheets parallel to the (121) plane. Dimers are also formed by the molecules via weak intermolecular N-HÁ Á ÁS C hydrogen bonds [R 2 2 (10) graph-set motif] connecting the sheets.
Related literature
For examples of bioactive 1,4-diacyl substituted thiosemicarbazides and their metal complexes, see: Angelusiu et al. (2009) ; Cunha et al. (2007) ; Qandil et al. (2006) . For 4-aroyl-1- [4-(N,N-dimethylamino) benzoyl]thiosemicarbazides as high affinity anion receptors, see: Liu & Jiang (2008) . For the structures of related carbethoxythioureas, see: Dolzhenko et al. (2010a,b) . For the structures of related 1,4-diacyl thiosemicarbazides, see: Ali et al. (2004) ; Xue et al. (2006) ; ; Yusof et al. (2003) . For the graph-set analysis of hydrogen bonding, see: Bernstein et al. (1995) . Table 1 Hydrogen-bond geometry (Å , ). (4) Symmetry codes: (i) Àx þ 1; Ày þ 2; Àz þ 2; (ii) Àx; Ày þ 2; Àz þ 2.
Experimental
Data collection: SMART (Bruker, 2001) ; cell refinement: SAINT (Bruker, 2001) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication: SHELXTL. (Angelusiu et al., 2009; Cunha et al., 2007; Qandil et al., 2006) . In continuation of our structural investigations of the carbethoxythioureas derivatives (Dolzhenko et al., 2010a,b) , we report herein molecular and crystal structure of 4carbethoxy-1-[4-(N,N-dimethylamino)benzoyl]thiosemicarbazide (Figure 1 and 2). The compound is a structural analogue of 4-aroyl-1- [4-(N,N-dimethylamino) benzoyl]thiosemicarbazides reported recently as high affinity anion receptors (Liu & Jiang, 2008) . -1-[4-(N,N-dimethylamino) benzoyl]thiosemicarbazide was prepared by nucleophilic addition of 4-(N,Ndimethylamino)benzhydrazide to ethoxycarbonyl isothiocyanate in DMF at room temperature ( Figure 3 ).
4-Carbethoxy

The molecule of 4-carbethoxy-1-[4-(N,N-dimethylamino)benzoyl]thiosemicarbazide adopts similar to the previously reported (Ali et al., 2004; Xue et al., 2006; for the related 1,4-diacyl substituted thiosemicarbazides configuration with the thiocarbonyl group pointed to the side opposite of the carbonyl groups. In the thiourea fragment, (E)-and (Z)-configurations observed across the C4-N1 and C4-N2 bonds, respectively. This configuration is stabilized by the strong intramolecular hydrogen bonding between N(2)-H and O2═C3 arranged in the S (6) graph-set motif (Bernstein et al., 1995) .
The thiourea C4-N2 bond is significantly shorter (1.315 (5) Å) than other C-N bonds of the molecule. The planarity of the molecule is affected by some twisting at the hydrazine N2-N3 fragment [-C4-N2-N3-C6-torsion angle is 166.5 (33)°].
In the crystal, the molecules form sheets parallel to the (121) plane ( Figure 2 ). In the sheets, atom N1 of one molecule is involved in a intermolecular N(1)-H···S═C interaction with the thiocarbonyl atom S1 of adjacent molecule making pair with the R 2 2 (8) graph-set motif. Dimmers are also formed by molecules via week intermolecular N(3)-H···S═C hydrogen bonds arranged in R 2 2 (10)graph-set motifs connecting the sheets between each other.
Experimental
To a fine suspension of 4-(N,N-dimethylamino)benzhydrazide in (0.54 g, 3.0 mmol) in anhydrous DMF (4 ml), ethoxycarbonyl isothiocyanate (0.37 ml, 3.3 mmol) was added. After stirring the mixture for 5 h at ambient temperature, cold water (50 ml) was added. The precipitated product was filtered, washed with cold water and recrystallized from toluene. Yield 
Refinement
All the H atoms attached to the carbon atoms were constrained in a riding motion approximation [0.95 Å for C aryl -H, 0.99 Å for methylenic protons and 0.98 Å for methyl groups; U iso (H) = 1.2U eq (C aryl ), U iso (H) = 1.2U eq (C methylenic ) and U iso (H) = 1.5U eq (C methyl )] while the N-bound H atoms were located in a difference map and refined freely. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq S1 0.25106 (11) 0.89905 (11) 1.00357 (7) 0.0123 (3) 
